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A novel class of xylanase inhibitor proteins 
Hessing, Martin; Happe, Randolph Peter 
Nederlandse Organisatie Voor Toegepast- 
Natuurwetenschappelijk Onderzoek TNO, Neth. 
Eur. Pat. Appl. , 9 pp. 
CODEN: EPXXDW 
Patent 
English 



C07K014-415 

C12N009-24; A23L001-105; C07K001-36; C07K016-16; 
G01N033-53 

17-6 (Food and Feed Chemistry) 
Section cross-reference (s) : 7, 43 
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PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



EP 979830 Al 20000216 EP 1998-202704 19980812 <— 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
IE, SI, LT, LV, FI, RO 

ABSTRACT : 

The invention relates to a novel class of xylanase-inhibiting proteins, capable 
of forming a stable complex with endo-xylanases, thereby inactivating the 
latter. These xylanase-inhibiting proteins are obtainable by extn. of cereals 
such as wheat, corn, barley, triticale, rice, rye, oat, and legumes such as 
soybeans. The inhibitors can be applied as stabilizing agents to 
xylan-degrading enzymes used for industrial processes, e.g for food, feed and 
non-food applications as paper and pulp technol. Furthermore, the invention 
relates to strain improvement of industrial xylanase-producing organisms as 
well as to the selection of cereals, in particular wheat, in which 
xylanase-inhibiting proteins are absent. Finally the invention relates to 
quantification and control of xylanase inhibitors for as suring effective and 
controlled dosing of xylanases applied for various industrial processes. 
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xylanase inhibitor protein food pulp industry; feed industry 
xylanase inhibitor protein; paper industry xylanase 
inhibitor protein; xylose manuf xylanase inhibitor protein 
Antibodies 

ROLE: IMF (Industrial manufacture); PREP (Preparation) 
(anti-xylanase-inhibiting protein; novel class of 
xylanase-inhibiting proteins for the food and paper 
industries ) 

Aspergillus niger 

Bakery products 

Biocides 

Bread 

Brewing 

Cellulose pulp 
Cereal (grain) 
Feed additives 
Food additives 
Humicola insolens 
Paper 

Stabilizing agents 
Trichoderma longibrachiatum 
Trichoderma viride 
Wheat 

Wheat bran 

(novel class of xylanase-inhibiting proteins for the food 
and paper industries) 
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Protein sequences 

(of xylanase-inhibiting protein from wheat bran) 
Bleaching agents 

(paper; novel class of xylanase-inhibiting proteins for 

the food and paper industries) 
Nucleic acids 

ROLE: BUU (Biological use, unclassified); FFD (Food or feed 

use) ; IMF (Industrial manufacture) ; BIOL (Biological study) ; 

PREP (Preparation); USES (Uses) 

(xylanase-inhibiting protein-encoding; novel class of 
xylanase-inhibiting proteins for the food and paper 
industries ) 

Proteins, general, biological studies 

ROLE: BUU (Biological use, unclassified) ; FFD (Food or feed 
use); PRP (Properties); BIOL (Biological study); USES (Uses) 
(xylanase-inhibiting; novel class of xylanase-inhibiting 
proteins for the food and paper industries) 
Microorganism 

(xylanase-producing; novel class of xylanase-inhibiting 
proteins for the food and paper industries) 
257625-59-5 

ROLE: BOC (Biological occurrence) ; BSU (Biological study, 
unclassified); PRP (Properties); BIOL (Biological study); 
OCCU (Occurrence) 

(amino acid sequence of peptide fragment; novel class of 

xylanase-inhibiting proteins for the food and paper 

industries ) 
9001-06-3, Chitinase 

ROLE: BOC (Biological occurrence) ; BSU (Biological study, 
unclassified); PRP (Properties); BIOL (Biological study); 
OCCU (Occurrence) 

(novel class of xylanase-inhibiting proteins for the food 

and paper industries) 
9014-63-5, Xylan 37278-89-0, Endo-xylanase 
ROLE: BPR (Biological process); BSU (Biological study, 
unclassified) ; BIOL (Biological study) ; PROC (Process) 

(novel class of xylanase-inhibiting proteins for the food 

and paper industries) 
58-86-6P, Xylose, preparation 

ROLE: IMF (Industrial manufacture); PREP (Preparation) 

(novel class of xylanase-inhibiting proteins for the food 
and paper industries) 

3 THERE ARE 3 CITED REFERENCES AVAILABLE FOR THIS 

RECORD . 

(1) Debyser; JOURNAL OF THE AMERICAN SOCIETY OF BREWING 

CHEMISTS 1997, V55(4), P153 HCAPLUS 

(2) Jerome, S; WO 9805788 A 1998 HCAPLUS 

(3) Mampusta, M; WO 9629416 A 1996 HCAPLUS 
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Production of taxane(s) having antitumour activity and 
used to treat poly-cystic kidney disease - by extraction 
of Coniferales tissues other than Taxus tissues and 
identification of sources of taxane(s) by contacting 
these tissues with antibody which reacts with taxane(s) . 
B02 BOS D16 S03 
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(REGC) UNIV CALIFORNIA 
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PRIORITY APPLN. INFO: US 1996-601367 19960214; US 1997-845516 

19970424 

AB WO 9730352 A UPAB : 19971006 

Production of taxanes comprises contacting plant tissues from a 

member of the order Coniferales (other than Taxus spp.) with a composition 

which extracts taxanes. Also claimed are: (1) a taxane composition 

obtained by the method above, and (2) is a method for screening 

plant tissue for the presence of taxanes comprising: (a) 

contacting plant tissue, or an extract of the plant 

tissue, with an antibody that is specifically reactive with a taxane, and 
(b) detecting the formation of an antigen-antibody complex. The 
plant tissue is from a member of the order Coniferales other than 
Taxus spp . 

In production of taxanes, the composition which extracts taxanes is 
an organic solvent, especially methanol. The plant tissue is 
bark, stem or needle tissue, or may be from a tissue culture. The 
plant tissue is from Picea, Fitzroya or Cupressus . Recovering the 
taxanes includes releasing bound taxanes by treating the tissue with a 



glycosidase (especially xylanase) . The antibody is a monoclonal 
antibody (especially selected from 3C6, 8A10 and 3H5) or a polyclonal 
antiserum. The extract of the tissue is a methanolic extract. The 
antigen-antibody complex is detected by determination by competitive 
inhibition of an enzyme linked immunoassay. 

USE- Taxanes (especially paclitaxel) have significant antitumour 
activity and may also be used in treatment of polycystic kidney disease. 

ADVANTAGE - The processes allow detection and exploitation of new 
sources of taxanes, thus facilitating investigations to synthesise new 
paclitaxel analogues . 
Dwg. 0/0 
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13 BIOSIS COPYRIGHT 2001 BIOSIS 
1998:126705 BIOSIS 
PREV199800126705 

Elicitor- induced changes of phenylalanine ammonia- lyase 
activity in barley cell suspension cultures. 
Peltonen, Sari (1) ; Mannonen, Leena; Karjalainen, Reijo (1) 
(1) Dep. Plant Biol., Sect. Plant Pathol., P.O. Box 28, 
FIN-00014 University of Helsinki, Helsinki Finland 
Plant Cell Tissue and Organ Culture, (1997) Vol. 50, No. 3, 
pp. 185-193. 
ISSN: 0167-6857. 
Article 

English f 

Suspension-cultured barley cells responded to treatments with crude yeast 
extract and purified glucan preparation by rapidly and transiently (4 h 
postelicitation) inducing L-phenylalanine ammonia-lyase activity. 
Similarly, treatment of cell cultures with chitosan resulted in increased 
phenylalanine ammonia-lyase activity 2-4 h after elicitation, whereas a 
mycelium preparation of a fungal pathogen, Bipolaris sorokiniana, and 
purified chitin caused a more delayed induction of phenylalanine 
ammonia-lyase (8 h postelicitation) . The most abundant of the 
plant cell wall degrading enzymes produced by Bipolaris 
sorokiniana, beta- 1, 4 -xylanase, had only a weak elicitor 
activity in barley cells suggesting that fungal cell wall components 
rather than the hydrolytic enzymes secreted by the fungus function as 
recognizable components that cause barley cells to induce defences. 
Treatment of the elicited cells with a phenylalanine ammonia-lyase 
inhibitor, alpha-aminooxy-beta-phenylpropionic acid, resulted in 
the superinduction of the enzyme indicating the blocking of the feedback 
regulation mechanisms, whereas in the presence of 1 mM trans -cinnamic acid 
the elicitor-induction of phenylalanine ammonia-lyase was completely 
inhibited. Elicitor treatments increased the accumulation of 
wall -bound phenolics as evidenced by phloroglucinol-HCl staining and 
thioglycolic acid methods. However, alpha-aminooxy-beta-phenylpropionic 
acid applied in combination with the elicitor did not prevent the 
accumulation of phenolics in barley cell walls. This suggested that 
phenylalanine ammonialyase might not play an important role in the 
synthesis wall-bound phenolic compounds in barley. However, cinnamic acid, 
whether applied alone or together with the elicitor, increased the amount 
of wall-bound phenolics in suspension-cultured barley cells. 
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BIOSIS COPYRIGHT 2001 BIOSIS 
1999:211972 BIOSIS 
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Effect of phenolic compounds on the growth of Aspergillus 
niger and activity of hydrolytic enzymes . 
Jecu, Luiza (1) 

(1) Research Institute for Chemistry, Spl . Independentei 
202, Bucharest Romania 
SOURCE: Revue Roumaine de Biochimie, (Jan. -Dec, 1997) 

Vol. 34, No. 1-4, pp. 99-102. 
ISSN: 0001-4214. 
Article 
English 

Various types of lignocellulosic materials, 

represent available substrates for enzymes production. However, these 
substrates often contain phenolic monomers that are released during the 



DOCUMENT TYPE: 
LANGUAGE : 
AB 



such as straw and sawdust, 



action of pretreatment agents. Several of these monomeric phenols 
inhibit both the fungal growth and the activities of hydrolytic 
enzymes which catalyse the breakdown of the cellulolytic constituents of 
plant cell wall. The effects of vanillin, vanillic acid and 
guaiacol on the growth and enzymatic activities of Aspergillus niger 
cellulase (determined as carboxymethylcellulase) and hemicellulase 
(determined as xylanase) were evaluated. The phenolic compounds 
varied in their ability to inhibit these enzymes, vanillin being 
the most active. Marked inhibitions of the fungal growth and 
enzyme activities were observed with vanillin. 
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ACCESSION NUMBER: 95:160994 PROMT 

TITLE: THRESHOLD OF REGULATION FINAL RULE EXPECTED THIS SUMMER 

SOURCE: Food Chemical News, (27 Mar 1995) pp. N/A. 

ISSN: 0015-6337. 

LANGUAGE : Engl i sh 

WORD COUNT: 2741 

*FULL TEXT IS AVAILABLE IN THE ALL FORMAT* 

AB The Food and Drug Administration's final rule for its proposed threshold 

of regulation is expected to be published this summer, an FDA-er said last 
week. The proposed rule, published Oct. 12, 1993 in the Federal Register, 
would exempt indirect food additives that cause up to 0.5 ppb dietary 
concentration in foods (or dietary exposure levels at or below 1.5 
micrograms per person/day) from food additive petition requirements (See 
FOOD CHEMICAL NEWS, Oct. 11, 1993, Page 73; Oct. 18, 1993, Pages 12 and 
37) . 

The proposal also would approve a regulated direct food additive if the 
dietary exposure to the substance resulting from the proposed use is less 
than 1% of the average daily intake (ADI) . 

Threshold of Regulation Rule Already in Trial Use at OPA 

The threshold of regulation for indirect food additives has been used on 
a trial basis by FDA's Office of Premarket Approval for over a year, "no 
objection" letters released under a FOOD CHEMICAL NEWS Freedom of 
Information Act request show. Once a final rule is published for the 
threshold of regulation, the "no objection" letters will be available at 
FDA's dockets management branch, an FDA-er noted. OPA plans to publish a 
short notice every six months or once a year letting people know the list 
of "no objection" documents is available and kept updated, a staffer said. 
It has not been decided whether OPA or the dockets management branch will 
keep the list, an FDA-er added. 

THIS IS AN EXCERPT: Copyright 1995 CRC Press, Inc. 

L8 ANSWER 5 OF 13 BIOBUSINESS COPYRIGHT 2001 BIOSIS 
ACCESSION NUMBER: 95:9271 BIOBUSINESS 
DOCUMENT NUMBER: 0682946 

TITLE: A thermostable xylanase from Clostridium thermocellum 

expressed at high levels in the apoplast of transgenic 
tobacco has no detrimental effects and is easily purified. 

AUTHOR: Herbers K; Wilke I; Sonnewald U 

CORPORATE SOURCE: Inst, fuer Pf lanzengenetik und Kulturpf lanzenf orschung, 

Corrensstr. 3, D-06466, Gatersleben, Germany. 

SOURCE: Bio-Technology (New York) , (1995) Vol.13, No.l, 

Jan. , P. 63-66 . 
ISSN: 0733-222X. 

FILE SEGMENT: UNIQUE 

LANGUAGE : ENGL I SH 

AB We expressed a truncated version of the Clostridium thermocellum 
xylanase (xynZ) gene in transgenic tobacco plants. High 

levels of the 37 kD protein were synthesized and correctly targeted to the 
intercellular space by means of the proteinase inhibitor II 
signal peptide. The protein was one of the most abundant proteins in total 
extracts that were not protected against proteolysis. Enzyme extracted 
from leaves retained its activity and hydrolyzed xylan efficiently to 
xylo-oligomers and xylose. Enzymatic activity could be enriched about 14 
to 31-fold after heat-treatment with essentially complete recovery. The 
transgenic plants, grown under greenhouse conditions, were not 
affected by the foreign enzyme, possibly due to the high temperature 



optimum (70 degree Celsius) of the xylanase and low levels of 

xylan in dicotyledons. These plants might be useful for 

production of the enzyme which has numerous applications of the paper 

industry and agriculture. 
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ACCESSION NUMBER: 1993:347634 BIOSIS 
DOCUMENT NUMBER: PREV199396044634 

TITLE: Ethylene signal is transduced via protein phosphorylation 

events in plants. 
AUTHOR (S) : Raz , Vered; Fluhr # Robert (1) 

CORPORATE SOURCE: (1) Dep. Plant Genetics, Weizmann Inst. Science, P.O. Box 

26, Rehovot 76100 Israel 
SOURCE: Plant Cell, (1993) Vol. 5, No. 5, pp. 523-530. 

ISSN: 1040-4651. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

AB A plethora of abiotic and biotic environmental stresses exert their 
influence on plants via the gaseous hormone ethylene. In 
addition, aspects of plant development and climacteric fruit 
ripening are regulated by ethylene. Sensitivity to ethylene is presumably 
mediated by a specific ethylene receptor whose activation signal is then 
transduced via an unknown cascade pathway. We have used the plant 
pathogenesis response, exemplified by the induction of 
pathogenesis-related (PR) genes, as a paradigm to investigate 
ethylene -dependent signal transduction in the plant cell. 
Ethylene application induced very rapid and transient protein 
phosphorylation in tobacco leaves. In the presence of the kinase 
inhibitors H-7 and K-252a, the transient rise in phosphorylation 
and the induced expression of PR genes were abolished. Similarly, these 
inhibitors blocked the response induced by an ethylene -dependent 
elicitor, alpha-AB. Reciprocally, application of okadaic acid, a specific 
inhibitor of phosphatases type 1 and type 2A, enhanced total 
protein phosphorylation and by itself elicited the accumulation of PR 
proteins. In the presence of H-7 and K-252a, PR protein accumulation 
induced by okadaic acid was blocked. In contrast to the action of ethylene 
and alpha-AB, xylanase elicits the accumulation of PR protein by 
an ethylene-independent pathway. Xylanase-induced PR protein 
accumulation was not affected by H-7 and K-252a. The results indicate that 
responsiveness to ethylene in leaves is transduced via putative 
phosphorylated intermediates that are regulated by specific kinases and 
phosphatases . 

L8 ANSWER 7 OF 13 BIOSIS COPYRIGHT 2001 BIOSIS 
ACCESSION NUMBER: 1992:414779 BIOSIS 
DOCUMENT NUMBER: BA94: 77979 

TITLE: EFFECT OF THE FUNGICIDE BENOMYL ON CELL WALL DEGRADATION BY 

SOME FUNGI. 
AUTHOR (S) : ABDEL-RAHMAN T M A 

CORPORATE SOURCE: DEP. BOTANY, FAC. SCI., UNIV. CAIRO, GIZA, EGYPT. 
SOURCE: ZENTRALBL MIKROBIOL, (1992) 147 (5), 329-339. 

CODEN: ZEMIDI . ISSN: 02 32-43 93 . 
FILE SEGMENT: BA; OLD 

LANGUAGE : English 

AB The fungicide benomyl significantly inhibited tomato and cotton 

cell wall degradation and growth of Fusarium oxysporum f . sp . vasinfectum, 
F. oxysporum f . sp . lycopersici and Aspergillus f umigatus . Tomato cell 
wall degrading enzymes were more susceptible to inactivation by the 
fungicide than cotton degrading enzymes in the tested fungi. Mycelial 
growth rate of the three fungi was greater on tomato than on cotton wall 
containing media. Extracellular enzymes in the culture filtrate of F. 
oxysporum f . sp. vasinfectum growth on cotton cell wall preparation as a 
carbon source were more active in degrading cotton wall substrate in the 
reaction mixture and less susceptible to benomyl inhibition than 
the other species. The same was true for F. oxysporum f. sp. lycopersici 
grown on tomato cell walls. A. f umigatus possessed the least enzymatic 
activity in cell wall preparations of both plants. Benomyl 
concentration which inactivated wall degrading enzymes led also to 
inhibition in fungal growth. The testet species release glucose, 



galactose, arabinose, xylose and mannose from cotton and tomato cell wall 
polysaccharides under control conditions. Addition of benomyl at 
concentrations from 75 to 600 ppm to cotton or tomato cell wall containing 
reaction mixtures was coupled with failure of detecting xylose, mannose 
and arabinose in the samples with the three fungi. Glucose and galactose 
production were less sensitive to the fungicide. The polysaccharide enzyme 
assay revealed the presence of cellulase, arabanase, galactanase, 
mannanase and xylanase activities in the culture filtrates of 
all fungi under control conditions. Benomyl at 75 ppm completely 
inhibited the activity of xyalanase, mannanase and arabanase while 
cellulase and galactanase were more tolerant. The dose of benomyl which 
inactivated cellulase and galactanase was the lethal for fungal growth. 
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AB WO 9108299 A UPAB : 19941115 

Process for the inhibition of the prodn. of a target gene prod. 

(I) in a plant cell comprises generating in the cell while the 

target gene is being expressed mRNA from recombinant DNA coding for part 

only of (I) . Novel constructs are provided comprising recombinant DNA 

coding for part only of a target gene naturally expressed in a cell, which 

DNA is expressed under the control of a promotor sequence operative in 

plant cells. The constructs pref. have the structure of pJR16S. 

Pref. (I) is a fruit-ripening enzyme, e.g. pectinesterase , 
galactosidase, glucanase, xylanase or cellulase, or 

polygalacturonase (PG) . USE/ADVANTAGE - As well as its use for controlling 
fruit ripening processes, the method may be used to inhibit 
other gene prods., such as those which are unwanted in the crop (e.g. 
toxins) or those whose redn. can contribute to improved plant 
characteristics, such as yield, field performance or prod, quality. For 
controlling fruit repening processes, the method is applicable to e.g. 
melons, peaches, bananas, apples, strawberries, kiwi fruit and esp. the 
tomato. @(44pp Dwg.No.0/2)@ 
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PURIFICATION AND COOPERATIVE ACTIVITY OF ENZYMES 
CONSTITUTING THE XYLAN -DEGRADING SYSTEM OF 
THERMOMONOSPORA- FUSCA . 
BACHMANN S L; MCCARTHY A J 
DEP. GENETICS MICROBIOL, . UNIV. 
LIVERPOOL L69 3BX, UK. 
APPL ENVIRON MICROBIOL, (1991) 57 
CODEN: AEMIDF . ISSN: 0099-2240. 
BA; OLD 
English 

The thermophilic actinomycete Thermomonospora fusca produced 
endoxylanase, . alpha . -arabinof uranodsidase , . beta . -xylosidase , and 
acetal esterase activities maximally during growth on xylan. Growth yields 
on glucose, xylose, or arabinose were comparable, but production of 
endoxylansase and . beta . -oxylosidase was not induced on these substrates. 
The crude xylanase activity was thermostable and relatively 
resistant to end product inhibition by xylobiose and xylan 
hydrolysis products. Six proteins with xylanase activity were 
identified by zymogram analysis of isoelectric focusing gels, but only a 
32-kDa protein exhibiting three isomeric forms could be purfied by fast 
protein liquid chromatography. Endoglucanases were also identified in 
carboxymethylcellulose-grown cultures, and their distinction from 



AUTHOR (S) : 
CORPORATE SOURCE 

SOURCE : 

FILE SEGMENT: 
LANGUAGE : 
AB 



endoxylanases was confirmed. . alpha . -Arabinof uranosidase activity 
was due to a single dimeric protein of 92 kDa, which was particularly- 
resistant to end product inhibition by arabinose . Three bands of 
acetyl esterase activity were detected by zymogram analysis, and there 
was evidence that these mainly consisted of an intracellular 80 -kDa 
protein secreted to yield active 4 0 -kDa subunits in the culture 
supernatant. The acetyl esterases were found to be responsible for acetyl 
xylan esterase activity in T. fusca, in contrast to the distinction 
proposed in some other systems. The addition of purified 
.beta . -oxylosidase to endoxylanase increased the hydrolysis of 
xylan, probably by relieving end product inhibition. The 
enhanced saccharif ication of wheat straw caused by the addition of 
purified . alpha . -arabinof uranosidase to T. fusca endoxylanase 
suggested a truly synergistic relationship, in agreement with proposals 
that arabinose side groups on the xylan chain participate in cross -linking 
within the plant cell wall structure. 
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AB Anaerobic fungi inhabit the rumen and actively degrade plant 
cell walls. Rumen fungi produce high levels of cellulases and 
hemicellulases and are particularly proficient in producing 
xylanases . These enzymes are regulated by substrate (especially 
soluble sugars) available to the organisms. Fungi degrade unlignified 
(i.e., no histochemical reaction for phenolics) plant walls 
totally, indicating that enzymes are able to hydrolyze or solubilize the 
entire plant wall. These organisms are better able to colonize 
and degrade the lignin-containing tissues than are bacteria; phenolics are 
solubilized but not metabolized from the plant wall by fungi. 
Anaerobic fungi are unique among rumen microorganisms in that they 
penetrate the cuticle. Residues after incubation with fungi are physically 
weaker than those incubated with whole rumen fluid or with rumen bacteria, 
suggesting that fungi could alter the fibrous residue for easier 
mastication by the animal. Data indicate that cocultures of anaerobic 
fungi with methanogenic bacteria stimulate cellulose degradation; other 
data suggest that fungi are inhibited by certain rumen 

microorganisms. The interaction of rumen fungi with other organisms in 
relation to fiber degradation in the rumen requires additional study. 
Rumen fungi have the potential to degrade the more recalcitrant 
plant walls in forages, but this potential is not always reached 
in the rumen. 
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TITLE: XYLANASE A NOVEL ELICITOR OF PATHOGENESIS -RELATED PROTEINS 

IN TOBACCO USES A NON-ETHYLENE PATHWAY FOR INDUCTION. 
AUTHOR (S) : LOTAN T; FLUHR R 

CORPORATE SOURCE: DEP. PLANT GENETICS, P.O. BOX 26, WEIZMANN INST. OF SCI., 

REHOVOT, ISRAEL 76100. 
SOURCE: PLANT PHYSIOL (BETHESDA) , (1990) 93 (2), 811-817. 



CODEN: PLPHAY. ISSN: 0032-0889. 
PILE SEGMENT: BA; OLD 

LANGUAGE : English 

AB Antisera to acidic isoforms of pathogenesis-related proteins were used to 
measure the induction of these proteins in tobacco (Nicotiana tabacum) 
leaves. Endo- (1-4) - .beta. - 

xylanase purified from culture filtrates of Trichoderma viride was 
a strong elicitor of pathogenesis-related protein synthesis in tobacco 
leaves. The synthesis of these proteins was localized to tissue at the 
area of enzyme application. The inhibitors of ethylene 

biosynthesis and ethylene action, 1-aminoethoxyvinylglycine and silver 

thiosulfate, inhibited accumulation of pathogenesis-related 

proteins induced by tobacco mosaic virus and . alpha . -aminobutyric acid, 

but did not inhibit elicitation by xylanase. Likewise, 

the induction of these proteins by the tobacco pathogen Pseudomonas 

syringae pv. tabaci was not affected by the inhibitors of 

ethylene biosynthesis and action. The leaf response to tobacco mosaic 

virus and . alpha . -aminobutyric acid was dependent on light in normal and 

photosynthetically incompetent leaves. In contrast, the response of leaves 

to sylanase was independent of light. Tobacco mosaic virus and 

. alpha . -aminobutyric acid induced concerted accumulation of 

pathogenesis-related proteins. However, xylanase elicited the 

accumulation of only a subset of these proteins. Specifically, the 

plant (1-3) - .beta. -glucanases, which are normally a part of the 

concerted response, were underrepresented. These experiments have revealed 

the presence of a novel ethylene -independent pathway for 

pathogenesis-related protein induction that is activated by 

xylanase . 
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TITLE: HOST-PATHOGEN INTERACTIONS XXXVI. PARTIAL PURIFICATION AND 

CHARACTERIZATION OF HEAT-LABILE MOLECULES SECRETED BY THE 
RICE BLAST PATHOGEN THAT SOLUBILIZE PLANT CELL WALL 
FRAGMENTS THAT KILL PLANT CELLS. 

AUTHOR (S): BUCHELI P; DOARES S H; ALBERSHEIM P; DARVILL A 

CORPORATE SOURCE: COMPLEX CARBOHYDRATE RES. CENT. AND DEP. BIOCHEM. , UNIV. 
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SOURCE: PHYSIOL MOL PLANT PATHOL, (1990) 36 (2), 159-174. 
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FILE SEGMENT: BA; OLD 

LANGUAGE: English 

AB Heat-labile factors capable of killing plant cells are secreted 

by the rice pathogen Magnaporthe grisea when grown on rice cell walls. 
Inhibition of [14C] -leucine incorporation into maize cells (Zea 
mays cv. Black Mexican Sweet) was shown to be as reliable as the vital 
dyes 2 , 3 , 5-triphenyltetrazolium chloride and fluorescein diacetate for 
assessing cell viability. The heat-labile factors responsible for killing 
plant cells were partially purified by CM-Sephadex and Superose 12 
chromatography. A combination of four of the Superose 12 column fractions 
synergistically killed the plant cells; the killing activity of 
the combined fractions was 2.5 times as high as that obtained by the sum 
of the four fractions assayed individually. We purified to apparent 
homogeneity pectin lyase (PL) , pectin methylesterase (PME) , and 
xylanase from the fungal culture filtrate. When these enzymes were 
tested in various combinations and at the same concentrations as they were 
found in the culture filtrate, they did not kill plant cells. 
The same enzymes were not able to release fragments that killed 
plant cells from isolated maize cell walls, whereas fractions 
containing the partially purified heat-labile killing activity rapidly 
released heat-stable maize cell wall fragments that killed maize cells. 
The results of this study indicate that a heat-labile killing activity 
secreted by M. grisea, which probably consists of two or more factors 
(presumably proteins) , solubilizes from maize cell walls heat-stable 
fragments (presumably carbohydrates) that kill maize cells. Furthermore, 
although pectic enzymes may prove to be necessary for killing, the pectic 
enzymes in the culture filtrate of M. grisea do not, by themselves, kill 
maize cells. 
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ACCESSION NUMBER: 81:302 PROMT 

TITLE: Gulf Oil Co will build a 2,000 tpd cellulose- to-ethanol 

plant by 1983 for commercial operation. 
SOURCE: Chemtech, (Oct 1980) pp. 10-6141. 

LANGUAGE : English 

AB The plant will use agricultural byproducts, industrial and 

municipal wastes and forest wastes as feedstock. Microbial pretreatments 
of the feedstock include ligninase- and xylanase-producing 
organisms. Mechanical pretreatments include hammer, rod, roller and ball 
mills, mullors and attritors . Chemical pretreatments include acid, base, 
cadmium oxide, dimethyl sulfoxide, ethylenediamine and tartrate. The next 
step in the direct ethanol process in enzyme production uses a mutant 
strain of Tricholerma reesei, which is grown continuously to produce a 
complete cellulase system. Residence time is 48 hrs . Enzyme production 
begins on a spore plate with subsequent scale -up to 300 -gal enzyme 
reactors. Yeast production must be compatible with the cellulase system, 
with optimum temperature of 40 C for the combined cellulase and yeast 
systems. Simultaneous' saccharif ication/f ermentation (SSF) increases 
ethanol yield by 25-4 0%, due to removal of products formed during 
saccharif ication that inhibit the cellulase system. A slurry 
stripper recovers the ethanol. The SSF mash is pumped directly into a 
stripping column, which strips the alcohol using an upward flow of steam. 
About 25 wt % ethanol concentration is obtained in this step. The material 
can be upgraded through a normal rectification system to industrial, motor 
or pharmaceutical grade ethanol . 
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